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Introduction: Cyclosporiasis is a foodborne, parasitic infection, causing prolonged debilitating 
diarrhea, especially in immunosuppressed persons. Exposure to Cyclospora occurs mainly 
through ingestion of contaminated fresh produce, often during international travel. Nationally, it 
has been increasing in the United States. Connecticut surveillance data have yet to be 
systematically analyzed.   
Methods: Active surveillance of cyclosporiasis in Connecticut has been conducted since 1997, 
including follow up of laboratory-confirmed cases by chart review and interview. Data collected 
include patient demographics, symptoms, severity of illness, and exposures. Data from 1997-
2019 were analyzed to identify trends in incidence and changing demographics and sources of 
exposure.  
Results: Overall, incidence of cyclosporiasis in Connecticut was relatively stable from 1997-
2012, but significantly increased from 2013-2019 (p < 0.001) from <10 cases/year to 101 in 
2019. Increases were seen among all demographic groups, except for children (<18 years). The 
proportions of cases identifying as Hispanic, most recently 13.4%, and of cases domestically 
acquired, most recently 79%, have been increasing (p < 0.01). Most internationally-acquired 
cases (89.6%) traveled to Latin America. Introduction of culture independent diagnostic testing 
(CIDT) in 2015 was associated with a doubling of cases, but the proportion diagnosed by CIDT 
has remained stable since. 
Conclusions: Cyclosporiasis incidence in Connecticut is increasing, most now due to domestic 
acquisition. Use of CIDT contributed to an initial increase in cases in 2015, but not to the 
increase in cases since. Clinicians should increasingly test for Cyclospora in persons without 





Cyclosporiasis is a food-borne illness resulting from infection with the parasite, Cyclospora 
cayetanensis. It is characterized by watery diarrhea, loss of appetite, nausea, and cramping that 
can last weeks, but is often self-limited in immunocompetent individuals1. C. cayetanensis 
transmission is typically via the fecal-oral route although person-to-person transmission can 
occur2. This parasite is endemic to tropical and sub-tropical areas, finding its way into the United 
States through importation and ingestion of fresh produce from endemic areas2. Historically, 
cases in the United States have been associated with international travel to endemic areas and 
ingestion of imported fresh produce contaminated with C. cayetanensis1.  
 
Centers for Disease Control and Prevention (CDC) reports have presented analyses of 
cyclosporiasis surveillance data from 1997-2008 (non-outbreak associated cases only) and 2011-
2015 (all reported cases), utilizing data from 37 states to describe the epidemiology of 
cyclosporiasis in the United States3,4. These reports indicate a decrease in travel-associated cases, 
with 48.3% of cases with complete travel history designated as travel associated from 1997-
2008, and only 23.1% of cases with complete travel history designated as travel associated from 
2011-20153,4. Surveillance data have indicated that there is a higher proportion of female cases 
compared to male cases, a higher proportion of cases identifying as white compared to other 
races, and a majority of cases have been between the ages 30 and 69 years3.  
 
More recent data are now available on cyclosporiasis incidence since the last national CDC 
report, which covered incidence through 2015 – more recent information, as well as local 
information, is needed because it may be useful in guiding local prevention efforts. In 
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Connecticut, cyclosporiasis has been a reportable illness since 19975, and related surveillance 
activities have been conducted by Foodborne Diseases Active Surveillance Network (FoodNet) 
staff at the Connecticut Emerging Infections Program (EIP), on behalf of the Connecticut 
Department of Public Health (CTDPH). A major component of cyclosporiasis surveillance 
includes interviewing cases about their symptoms, exposures, treatment, and demographic 
information – these data have yet to be analyzed at the state level. This analysis utilizes that data 
to characterize the burden and epidemiology of disease and explore trends in incidence of 
cyclosporiasis in Connecticut.  
 
Methods 
Active surveillance for laboratory-confirmed cases of C. cayetanensis identified in stool is 
routinely conducted throughout the state of Connecticut. Upon receiving a positive test result, 
laboratories report cases to CTDPH. Information provided from laboratory reports typically 
includes the case’s name, sex, birth date, address, phone number, ordering provider, type of 
diagnostic testing performed (microscopy or culture independent diagnostic testing), date of 
specimen collection, type of specimen collected, and the testing laboratory.  
 
To gather additional information on symptoms, severity and exposure, EIP staff attempt to 
interview all cases of cyclosporiasis about their symptoms, hospitalization status, treatment, 
occupation, demographic information, and exposures during the two weeks prior to illness onset. 
EIP staff conduct enhanced surveillance on cases with an illness onset during the “cyclosporiasis 
season,” which runs from May 1 through August 31 each year. This involves completing the 
Cyclosporiasis National Hypothesis Generating Questionnaire (CNHGQ), which involves more 
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detail on food exposures. EIP staff call each case up to 6 times, including one call in the evening 
and one call over the weekend, and send a letter and/or text message explaining the importance 
of these surveillance activities and requesting a call back before concluding follow up. For cases 
that cannot be contacted, EIP staff gather pertinent information from the case’s health care 
provider. This pertinent information includes symptoms, hospitalization status, travel history, 
and demographic information.  
 
For cases reported from 1997-2019, race/ethnicity was obtained for 90.1% of cases, age was 
obtained for 100% of cases, sex was obtained for 99.7% of cases, county of residence was 
obtained for 99.7% of cases. Travel history was collected beginning in 2004 and was obtained 
for 38.1% of cases during 2004-2005. From 2006-2019, travel history was obtained for 97.1% of 
cases, so only data from those years were used to explore travel history. Illness onset began to be 
collected as part of routine surveillance in Connecticut in 2011, and from 2011-2019, illness 
onset (used to classify cases as inside or outside of “cyclosporiasis season”) was obtained for 
94.3% of cases. Type of test performed to diagnose cyclosporiasis was collected on all cases, 
with culture independent diagnostic testing (CIDT) utilization beginning in 2015.    
 
Data from interviews with each case were input into the Connecticut Electronic Disease 
Surveillance System (CTEDSS) and electronically submitted to the CDC. Incidence rates for 
cyclosporiasis were calculated using 2000 census data for cases from 1997-2005 and 2010 
census data for cases from 2006-20196,7. Cases were classified as domestically-acquired or 
travel-associated utilizing travel history for the two weeks prior to illness onset gathered from 
interviews. Cases were described and compared with respect to demographic characteristics and 
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where infections were acquired, utilizing chi-square tests. Using chi-square for trend, trends over 
time of cyclosporiasis cases were examined by race/ethnicity, age group, sex, county, travel 




From 1997 through 2019 there were 372 cases of cyclosporiasis reported in Connecticut (Table 
1). Race/ethnicity, age, sex, and county were all significantly associated with cyclosporiasis 
incidence (p < 0.0001, p < 0.0001, p = 0.003, p < 0.0001, respectively). Of those with complete 
demographic data, the majority were non-Hispanic white (86.0%) and female (59.0%). The 
median age was 50 years (range: <1 to 83). Similar characteristics were seen among the subset of 
domestically acquired cases (n = 202), and these characteristics have been relatively stable from 
1997-2019, with a few notable exceptions. Overall, 2.5% of cases were hospitalized, and there 
were no deaths. Symptom information collected in 2019, the year with the highest incidence, 
revealed that all cases experienced diarrhea. The majority of cases experienced weight loss 
(95.2%), loss of appetite (86.2%), fatigue (79.3%), nausea (64.0%), and abdominal cramps 
(59.5%). Fever and vomiting were experienced by less than half of cases (33.7% and 32.2%, 
respectively). 
 
Trends in overall incidence 
The incidence of cyclosporiasis in Connecticut from 1997-2019 ranged from 0.06 cases per 
100,000 person-years in 2000 to 2.83 cases per 100,000 person-years in 2019. There was no 
significant trend in incidence from 1997-2012, but there was a significant increasing trend found 
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in incidence from 2013-2019 (p < 0.0001)(Figure 1). Likewise, a significant increasing trend was 
found in the incidence of domestically acquired cases of cyclosporiasis during 2013-2019. 
 
Demographic trends in incidence 
From 1997-2012, no significant trends in incidence rates were seen among those identified as 
non-Hispanic White or Hispanic. A decreasing trend in incidence rates was seen during this time 
among those in all other racial groups (p = 0.047)(Figure 1). Throughout this time period there 
were no significant trends in incidence found among any age group or sex (Figures 2 and 3).  
 
From 2013-2019, significant increasing trends were seen among all three race/ethnic groups 
(non-Hispanic white, p < 0.0001; Hispanic, p = 0.0006; other, p = 0.0009) (Figure 1). Increasing 
trends in incidence were also seen among two of the age groups, 18-64 years (p < 0.0001), and 
65+ years (p < 0.0001) (Figure 2). There was no statistically significant trend in incidence among 
those under 18 years of age. Both males and females experienced an increase in incidence from 
2013-2019 (p < 0.001, p < 0.001) (Figure 3). Counties that experienced an increasing trend in 
incidence include Fairfield (p < 0.0001), Hartford (p < 0.0001), Middlesex (p = 0.001), New 
Haven (p < 0.0001), New London (p = 0.008), Tolland (p = 0.002), and Windham (p = 0.009) 
(Figure 4). Litchfield county did not experience a significant trend in incidence during this time 
period. The same demographic trends were seen for domestically acquired cases of 
cyclosporiasis from 2013-2019. 
 
Demographic trends in proportion of cases  
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There was a significant increasing trend in proportion of cases from 1997-2019 that identified as 
Hispanic, with 13.4% of the cases in 2016-2019 identifying as Hispanic (p=0.01), but no 
significant trend in proportion of cases was identified among non-Hispanic white or other racial 
groups (Table 2, Figure 5). The proportion of cases under 18 years of age significantly decreased 
to 1.1% in 2016-2019 (p=0.0005), with no significant trends seen in the two other age groups 
(Figure 6). No significant trends in the proportion of cases were seen by sex (Figure 7). The 
proportion of cases by county showed some significant trends. Hartford county appeared to have 
experienced an increasing trend in proportion of cases (p=0.003), with 21.2% of cases in 2016-
2019 residing within the county, while Litchfield and New Haven counties experienced a 
decreasing trend (p=0.04 and 0.01, respectively), with 2.7% and 19.0% of cases from 2016-2019 
residing in those counties, respectively (Figure 8). 
 
International travel 
The proportion of Connecticut cases who travelled internationally in the two weeks prior to 
illness onset has significantly decreased since 2006 (p=0.0002). From 2016-2019, the proportion 
of cases reporting international travel was 21.0% compared to 45.5% from 2006-2007 (Figure 9). 
The majority of cases who did travel internationally prior to illness onset had travelled to 
countries in Latin America (89.6%), with Mexico (59.7%) and the Dominican Republic (10.5%) 
as the most frequent destinations. When stratifying by race/ethnicity, there was a significant 
increasing trend of international travel among Hispanic cases (p=0.02), and a significant 
decreasing trend of international travel among non-Hispanic white cases (p <0.0001). Of cases 
with complete travel history, the proportion of travel-associated cases in Connecticut from 2011-
 11 
2015 (52.4%) was significantly higher than that of the United States (23.1%), as reported by the 
CDC (p <0.0001)3.  
 
Seasonality  
From 2011 through 2019, 93.9% of cases had illness onset during the cyclosporiasis season, of 
whom 80.4% had illness onset during June or July (Figure 10). No cases reported an illness onset 
of November, December, or January. There was a significant increasing trend in the proportion 
of cyclosporiasis with onset during the cyclosporiasis season from 2011-2019 (p=0.007), with 
97.0% of cases occurring within the season during 2019. Further analyses showed no association 
between seasonality and international travel from 2011-2019.  
 
Culture independent diagnostic testing 
In Connecticut, CIDT debuted in 2015. In 2015 there was a 100% increase in reported cases 
compared to 2014. From 2015 through 2019, there has been a significant increasing trend in 
incidence, but no significant trend in the proportion of cases diagnosed via CIDT (p=0.88) (Table 
3). In 2015, 37.5% of cases were tested via CIDT, compared to 34.7% of cases in 2019. 
Microscopy was utilized to diagnose cyclosporiasis for the remaining cases.  
 
Discussion 
This analysis revealed increasing trends in cyclosporiasis incidence from 2013-2019 among all 
demographic groups, excluding those under 18 years. Geographically, all counties experienced 
increases in incidence, except for Litchfield county. The proportion of cases within each 
demographic group has stayed relatively stable as the overall incidence has increased, with 
 12 
notable exceptions among those identified as Hispanic, less than 18 years of age, and those 
residing within Hartford, Litchfield, and New Haven counties. In addition, domestically acquired 
cases increased significantly from 2013-2019.  
 
The large increase in cases of cyclosporiasis in 2019 appears to be related to an increase in 
domestic exposure rather than the use of CIDT. A multi-state outbreak was investigated in 2019, 
ultimately attributed to imported basil from Mexico8. Although 31.1% of domestically acquired 
2019 cases in Connecticut reported eating basil in the two weeks prior to illness, only one 
individual case from Connecticut was classified as outbreak associated. It can be difficult 
gathering accurate food history from cases that can lead to classification as outbreak related. 
Specifically, in regards to fresh herbs, which are often implicated as vehicles for C. cayetanensis 
transmission, accuracy may be compromised as they are not typically the main component of a 
dish and may be harder to remember consuming. It is likely that more cases were associated with 
this basil outbreak, explaining some of the increase in cases, but we are limited in regards to 
determining this because no molecular typing was done on any specimens collected. Molecular 
typing for C. cayetanensis is now becoming available, but has not been utilized to determine 
clusters yet. Molecular typing will be crucial in the future for assessing outbreak associated 
cases.  
 
Regarding demographic characteristics of cyclosporiasis cases, females appear to bear more of 
the burden of cyclosporiasis infections than males. This may be explained by the fact that 
females in the US are more likely to consume fresh produce, including fruits and vegetables, 
than males9. Additionally, those under the age of 18 appear to bear much less of the burden of 
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cyclosporiasis when compared to those 18 and older. This may also be explained in the same 
way: children are less likely to consume fresh produce, including fruits and vegetables, when 
compared to adults9. Because C. cayetanensis is typically only found in fresh produce, those 
demographic groups whose members consume less fresh produce, such as males and children, 
experience less cyclosporiasis illness.   
 
While constituting a small proportion of cases in Connecticut, the proportion of cases identified 
as Hispanic has been increasing, suggesting that the incidence rate of cyclosporiasis among the 
Hispanic population is increasing more rapidly in recent years than other racial/ethnic groups. It 
is of note that overall there is an increasing trend in the proportion of domestically acquired 
cases, but when stratified, that seems to only hold true for non-Hispanic white cases, who make 
up the vast majority of Connecticut cases. Not only are Hispanic cases increasing, but so are 
Hispanic travel-associated cases. This increase in travel-associated Hispanic cases may be due 
visiting family in Latin American countries, as has been observed through some interviews. 
 
A decreasing trend in the proportion of cases that were under 18 years of age was found, with no 
significant changes in the proportion of cases 18-64 years and those 65 years and older. As the 
incidence rate of those under 18 years was stable, the incidence rate among the other two age 
groups increased, thereby decreasing the proportion of cases under the age of 18. An increasing 
trend in the proportion of cases residing in Hartford county was also discovered. along with 
decreasing trends in the proportion of cases residing in Litchfield and New Haven counties. The 
incidence rate in New Haven has been significantly increasing since 2013, but has become a 
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smaller proportion of total cases, indicating its incidence rate is increasing less rapidly when 
compared to other counties.  
 
Cyclosporiasis cases have been increasing in numbers in recent years, notably since the 
introduction of culture independent diagnostic testing in 2015. The 100% increase in cases seen 
from 2014-2015 may be in part attributable to the use of CIDT in 2015. CIDT positive 
specimens were included in a panel test for numerous gastrointestinal illnesses. Some of these 
cyclosporiasis cases may not have been diagnosed without the use of CIDT as physicians may 
not order microscopy tests for patients without sufficient evidence of a parasitic infection. 
Therefore, the use of CIDT may be detecting more cyclosporiasis cases that otherwise would 
have not been found. However, because there is no significant trend in the proportion of cases 
tested via CIDT from 2015-2019, the increasing cases during this time period may not 
necessarily be explained by CIDT. 
 
Limitations of this analysis include missing or inaccurate data from cases who were never 
reached, requiring the reliance on health care providers to have pertinent information. Of the 
cases who were reached, recall, specifically in regards to food history, may not be perfect. As 
previously mentioned, cyclosporiasis outbreaks have been attributed to fresh herbs such as 
cilantro and basil in the past. These items may be hard to recall consuming, especially over a 
two-week time period that often began a month prior to the interview date. With the introduction 
of molecular typing, identifying clusters may become much easier, despite poor food history 
recall. Additionally, because cyclosporiasis is not typically severe, it is likely that many who 
become ill do not seek medical care or undergo testing, leading to under-detection of 
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cyclosporiasis. The true burden of disease has been estimated at 19,808 national cases per year, 
with 11,522 of those domestically acquired10.   
 
In conclusion, most demographic populations and geographic areas of Connecticut have 
experienced an increased incidence of cyclosporiasis throughout recent years. This may in part 
be due to CIDT and these testing panels identifying more cases in recent years. The proportion of 
cases that were domestically acquired continues to increase, providing the opportunity to 
investigate food exposures further. Molecular typing can help provide genetic linkages to 
identify clusters when no epidemiological linkage may exist. Cyclosporiasis surveillance may be 
greatly supported by the use of molecular typing in the future.  
 
Recommendations for healthcare providers stemming from this analysis include the use of 
comprehensive gastrointestinal panels that may be useful in detecting cases of cyclosporiasis in 
the community. Healthcare providers should be aware of the increasing number of cases of 
cyclosporiasis in Connecticut and consider testing patients who experience symptoms such as 
prolonged watery diarrhea and weight loss in the summer months, regardless of history of 
international travel in the two weeks before illness onset. Comprehensive gastrointestinal panels 
may be useful in detecting cases of cyclosporiasis in the community that may not otherwise be 





1. Shields JM, Olson BH. Cyclospora cayetanensis: a review of an emerging parasitic 
coccidian. International journal for parasitology 2003;33:371-91. 
2. Almeria S, Cinar HN, Dubey JP. Cyclospora cayetanensis and Cyclosporiasis: An 
Update. Microorganisms 2019;7:317. 
3. Casillas SM, Hall RL, Herwaldt BL. Cyclosporiasis Surveillance—United States, 2011–
2015. MMWR Surveillance Summaries 2019;68:1. 
4. Hall RL, Herwaldt BL, Jones JL. Surveillance for laboratory-confirmed sporadic cases of 
Cyclosporiasis--United States, 1997-2008. 2011. 
5. Harriman S. Reportable Diseases and Laboratory Findings. Connecticut Epidemiologist 
1997;17:1-2. 
6. 2000 Census Summary File 1; Tables DP1 and QTP1. U. S. Census Bureau. 
http://factfinder2.census.gov. Accessed February 10, 2020. 
7. 2010 Census Summary File 1; Tables DP1 and QTP1. U. S. Census Bureau. 
http://factfinder2.census.gov. Accessed February 10, 2020. 
8. Outbreak of Cyclospora Infections Linked to Fresh Basil from Siga Logistics de RL de 
CV of Morelos, Mexico. 2019. (Accessed 04/03/2020, at 
https://www.cdc.gov/parasites/cyclosporiasis/outbreaks/2019/weekly/index.html.) 
9. Hoelzer K, Pouillot R, Egan K, Dennis S. Produce consumption in the United States: an 
analysis of consumption frequencies, serving sizes, processing forms, and high-consuming 
population subgroups for microbial risk assessments. Journal of food protection 2012;75:328-40. 
10. Scallan E HR, Angulo FJ, Tauxe RV, Widdowson M, Roy SL, Jones JL, Griffin PM. 





Tables and Figures: 
 
Table 1. Descriptive characteristics of cyclosporiasis cases, Connecticut, 1997-2019  
 




     White, non-Hispanic 288 (86.0) 0.48 
 
     Hispanic 32 (9.6) 0.33 
 





      < 18 15 (4.0) 0.08 
 
     18 – 64  291 (78.2) 0.58 
 





     Male 152 (41.0) 0.39 
 





     Fairfield 145 (39.1) 0.70 
 
     Hartford 60 (16.2) 0.30 
 
     Litchfield 19 (5.1) 0.44 
 
     Middlesex 23 (6.2) 0.62 
 
     New Haven 90 (24.3) 0.46 
 
     New London 17 (4.6) 0.28 
 
     Tolland 12 (3.2) 0.36 
 
     Windham 5 (1.4) 0.19 
 
Total 372 0.46 
 
*Numbers may not sum to total due to missing values 
**Percentages may not sum to 100 due to rounding 
***Incidence rate per 100,000 person-years 
****P-value is for chi square test  
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Table 2. Trends in descriptive characteristics of cyclosporiasis cases by time period, Connecticut, 1997-
2019  
  
1997-2007  2008-2011 2012-2015 2016-2019 P-value*** 
Characteristic N* (%)** N* (%)** N* (%)** N* (%)** 
 
Total 112 43 33 184 
 
Race/Ethnicity 
     
     White, non-Hispanic 74 (89.2) 37 (92.5) 31 (93.9) 146 (81.6) 0.053 
     Hispanic 3 (3.6) 3 (7.5) 2 (6.1) 24 (13.4) 0.011 
     Other 6 (7.2) 0 0 9 (4.9) 0.712 
Age (years) 
     
      < 18 11 (9.9) 1 (2.3) 1 (3.0) 2 (1.1) < 0.001 
     18 – 64  81 (72.3) 34 (79.1) 26 (78.8) 150 (81.5) 0.074 
      ³ 65  20 (17.9) 8 (18.6) 6 (18.2) 32 (17.4) 0.897 
Sex 
     
     Male 50 (45.0) 15 (34.9) 15 (45.5) 72 (39.1) 0.436 
     Female 61 (55.0) 28 (65.1) 18 (54.5) 112 (60.9) 0.436 
County 
     
     Fairfield 44 (39.6) 12 (27.9) 13 (39.4) 76 (41.3) 0.540 
     Hartford 9 (8.1) 6 (14.0) 6 (18.2) 39 (21.2) 0.003 
     Litchfield 8 (7.2) 5 (11.6) 1 (3.0) 5 (2.7) 0.036 
     Middlesex 7 (6.3) 3 (7.0) 3 (9.1) 10 (5.4) 0.749 
     New Haven 35 (31.5) 12 (27.9) 8 (24.2) 35 (19.0) 0.013 
     New London 4 (3.6) 4 (9.3) 1 (3.0) 8 (4.3) 0.957 
     Tolland 2 (1.8) 1 (2.3) 1 (3.0) 8 (4.3) 0.215 
     Windham 2 (1.8) 0 0 3 (1.6) 0.975 
*Numbers may not sum to total due to missing values 
**Percentages may not sum to 100 due to rounding 




Table 3. Testing type of laboratory-confirmed cyclosporiasis cases in Connecticut, 2015-2019  
Test type, N (%) 
Year CIDT Microscopy 
2015 6 (37.5) 10 (62.5) 
2016 7 (30.4) 16 (69.6) 
2017 14 (42.4) 19 (57.6) 
2018 12 (44.4) 15 (55.6) 
2019 35 (34.7) 66 (65.4) 
















































































Cyclosporiasis incidence rate per year by race/ethnicity
Non-Hipsanic white Hispanic Other Total
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Cyclosporiasis incidence rate per year by age
< 18 18-64 65+ Total
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Cyclosporiasis incidence rate per year by sex
Male Female Total
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Cyclosporiasis incidence rate by county, CT
Fairfield Hartford Litchfield Middlesex
New Haven New London Tolland Windham
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Proportion of cases of cyclosporiasis by race/ethnicity
White, non-Hispanic Hispanic Other
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Proportion of cyclosporiasis cases by age
< 18 18 - 64 65 +
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Proportion of cyclosporiasis cases by sex 
Female Male
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Proportion of cyclosporiasis cases by county
Fairfield Hartford Litchfield Middlesex New Haven New London Tolland Windham
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Travel associated cyclosporiasis cases
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Cyclosporiasis cases by month onset, 2011-2019
Total Domestic International
